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(54) APPARATUS FOR CELL SEPARATION AND CLASSIFICATION AND SUBSTRATE 
FOR CELL ARRANGEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
apparatus for cell separation and classification, 
with which a great number of small-diameter cell- 
containing liquid drops are formed while 
controlling damage to cells and a substrate for 
cell adjustment. 

SOLUTION: The apparatus for cell separation and 
classification is equipped with a cell arrangement 
part 1 with which a cell suspension containing a 
great number of cells is treated and cells are 
arranged at intervals and made to flow, a cell 
information detection part 3 with which the cells 
arranged in the cell arrangement part 1 are 
detected to detect information related to the cells 
and a cell classification 5 with which the cells are 
classified based on the information detected by 
the cell information detection part 3. The cell 
arrangement part 1 is equipped with a first route 
1 1 for making the cell suspension 70 flow and a 

second route 12 which is connected to the first route 1 1 in the direction crossing the 
first route and makes a dividing liquid material 75 for dividing the flow of the cell 
suspension 70 of the first route 1 1. 
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[■*bh &%L<DMf&£$t;m!&mmm\~*tLx9ikm 
vxmmizf&t&mnz&to+zmf&im&tottt. 

mriem 1 attr~cft£35s?-4*ra]icaar4£#i::ffi 
& %i? m 2 as * £jia l x i> & z t z t ~? zmm 
ism 1 &&Rifmtzm 2 ii8§£ m+ £#axai£ m^x 
hsbmsb!*. mmf&mmxmwztitzmf&'gm&Tfo 

49tt*?«ttB»Ba»jSB. 

*fjiBa2aKoffl8aaiPA^&jiiK*i±4«)itt«f*SfT 
bbmieb. 

[S8*J16] ffln££&HBBaft£3rrc£:lcJ:yfl| 

f&&ffim&mxx&mzi*z>m9&&mm&iRvi>'?x* 

ex ia»<DfflBBBft£#K*i*« mf&£&m-rz>& 
*2a»t*jntL-c^*ci:*»*i:-r**aa»Mffl 

[o 0 O 1 ] 

t*wa>K-r*tt«»H] fflJBBft;Ki::#£ 



[0 0 0 2] 

tttts»«Lra9i-r4^p— 9- 
t^o -a>«8a»»a»jsiai*. £»(z>fflJ!S£#t;ffliiS 

[0 0 0 3] B6Utt*(DlDtt#Mia»JKaa)IIBnB9J 

ffli o o S-^it6<jiz7F-r 0 SfflflSfi^JSPi ooiiv-X7 
P-a^B*«*L4t,(D-Cfcy, *fflflS38>§;$2 0 0£T;£ 

i-airr* i / iou, n/ xju&j 1 o i con 
««if::fci*T»i /x;uan o i tms&ftoiztsufztitz 
m2SX)v$n 02tf9t^o »2/Xn>ffli 0 2(i 

mi&mm&2 o o ^aw^sh^**?!::*/— *»3 

o o 6T*l=a-T. cftd* yMBBftft2 o o©3fch 

OO^Jg<t§<!:, «B^IS;S;«2 O 0«)3ttttgA< 
'J^<ftS, v— X5fc3 0 0<DE* £iS<*r* 

fc. MBBB£2 0 0®9EBa*<i|Arr6. 

[0004] ±e Lfc v-x7 p-a$sffl ifciiisa 

MfflU 0 014. »ft»2 7 4 9 9 06^ (^BBB4 : *# 
■¥3-1 2 2 5 4 <7>mi 1 HfzBH*aF*lT 

[0 0 0 5] ±ELfc«fc3lzflBBM»i OOlCcfcyJBB 

O 0<7)*fflflS4 0 0£BJlJ£i±£ ZtlZ-ftl 

fi»ict7*5cii:A<-e*, «B§a4ooiz^-r^tffg£a 

[0 0 0 6] 

#«B9JftBlc«fc*itf % fflSlcttofc«JS«»»2 0 0 

mmMM&2 o ooatif-WLrasaBB* 

4*t»ISt*as»6»*'r4fcft, «M**BBI=* 
***xri^««iB4 o oicdf^— y^ii^-efcy. 

[0 0 0 7] *»B8l4±ELfc*fl|lcK^r<CS*ifcti 
cor-fey. Sfflfl&lz-5*.4y> — SSKiloo, B/ND* 

BBAtflBKB9JfflBtt« tt«-T 4 C i £ BB^-T «. 

[O O O 8] 

<. «BBlzff«llltl»BBMBBtt. ^^CDSite^^ 
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fc«asi=»Lrtt»«3i$f7orffliiaiciB-r«fli«i*« 

^ <t £ » gfc <h -r * t <o v ft & o 

[0009] »Rfflja«tt*<S2a»fzai[tL*o -cd« 

iO>X»ffl#«ija-r4i: % ft2ai*£3fch.«5Mffffl?K 

coo i o] *&w\zmz>mmmmmg>m*. ±iaif: 

»J*r*#Brffl««»tSltr»2ilBttJl«Lr^* 

[ooi i] »B»fflj«tt1»)5<*2iiBicgiEtL*o ca># 
ST. »tta)«BK$*C;flnH9»^fti iiK^xtt 

fc<D3HMMii::lija-r*£. K2iiK$aKti«^KfflJS 

[0 0 1 2] 

[0013] • *^Bjfc^^$ffl8ss^ijgpfi. mmz-st; 
*fflfl&»»j«$jS-rmiiiKt. miiissiccttir^m^r 

**lPllcaa-r*£#l::ft 1 affiCD^J£S;S;$£#BJT£ 
ffi; , attte^;TL•rm2ilSS<^:^a<)iLTL^^ 0 ft2a»l* 



ito-cttttn. Kiattatf*2ii»*T*»«(z3E 

[0014] KiM*%ft««MA*(±. 
fc. att*fc*W**ifc*»a>«l»i:S*-r6. ttttttl 

i=. nn« Attic. tDMHaftK* *;u#*^*,**k 

ifaJ*SfflflS (£jftL*. ito/MK*) , MMM (tt 

^seaa, mgtMta^) . tttttntt* fk±tt (as, bk 
au > s#±tt c^>* h>*) . » 

[0 0 15] tttt**»*G>¥i&«£LT(*. tDMOU 
-400/im, 4-200/imBI*t4:t^t^4 

[0 0 16] K2lBcat»iffl»ttft^ Lri*. * 
ia»<7)«BBaR»ia*»BT$-fr, 1 ffl*fcl*«8«f 0>*ffl 

tossfflticttf-csi. tot, »mmmntmt 
^-^^m^mTfkv^^o «f*aiiMii=«t?fc«>, m2a 

[0 0 17] • **^fc«*jfflBa^»agiJ»BlCc):*i 

>mt)<m^ts*iio *a»»i*»«ttt^*ctA<-c* 
«£or*a»«(4*a»«i:-r4c^3&<T?#4 0 m 
1 ag&<7>a&*g. m2aKcoaK«@(4, 

[0 0 18] »KMttttM«ilti«K2aB«)3«* ft 

iaiK&xa-r««»ftaa>aiHiD2a, ftiiisscD 
*>T;Tia«jcDasstiD2 1 r*. p»K-r«»R&##?sa/i<m 

P^^P^rr 1 fflor5at*x*aB«-efc*di:35<»^L 



(4) 



&m 2003-284544 



[0019] • *nBjnzi&z,fflf&ftmmm3iW.iz£tL 

12. $f£ L < I*, ffl%l-£&&%itfM 2 m&(T>'PU <tt 
T3Sfll£3K;h. mt&? &ffl?&-£Gfc>&<Dri\tzl*. 

<tA<-C?££„ 

[0 0 2 0] • *3B3BI::fc«>*fflJ!S#l«S»Jgai=«fc4x 
(2. #*L<li. *fflBSg?"|g|S («BSSM?i|fflStS) I*, ifffl 

«*n zmm? z t a<t- z a. 

[002 1 ] • **BI=a«flgatt*aaaai:: **. 

(4Mic5gi*i-r -i>^rtgiiA<ift it 6 *ix i^z>*m *»ar -s 

ZttfT-ZZ, 3irtgp<t LCI*. B2aB$3Kii«llll& 

ft-So c<Dcfe3l~^rta5A<iftlt^HTt^tf, ft2iI8& 
SBftl LT;Titi**fflBS#Wi«;TSA<m 2 iI8&<D&*Q{£Mlr 

abswicssstt^-g,, (Sot, *2a&aaBii£fti= 

[0 0 2 2] •**B^|^*jfflB&ffi««*aa5i:LTI*, 
»*L<I*. *2aB0>ttftltta£9K:h.*flttlft4raa 

fi. 31fi©-3£14A<S5l^fctf>-e&.&. U-ft'-AiL 
"CI*. 9\ ^'J -7A*.:*->U— -9 s . <Ny7 

y\ ^y oi± • * ksoaix— -9 s . #y 
• 7^;-0iu- y^ffii^-c-^s, fflBsi-im-f 
*tg*fi<fc lti*. mKa^ar^ciricfey^ftir'^^ 

ISSl5t£35fc-r£<fc-5fci§£-|::l*. SfflflS<DSJS^;*§? 

l- t fc*^3ttt®^Mi.c>:.a'Uli^l-li. !HBflS(Dfl^tt;S 

[0 0 2 3] $fflfl&tt$a&*Dgm*. S?£L<li. ft2iIS& 
OTfcfci&S «-3SH-5*fflBS^*j«;lSlz U— 9 s t* — Afc £ <T> 
m«a«^ar. fflJ&^&;TSl::^£*iTt*&iiiHlteA^CD 
3i3t3s£8iaiL. «fflBSl=§8-r-StSf8^*3fel|irS-^tNT 
8S*0-f -5ff2Si£iIffl-f -5C<i:A<T*#-£. w0)i§^. JS)i6 

5**1-5 t#itt$&-t a^ft^SiflSi^tfje&s-a-T < 
[0024] • *nwizmzMf&ftt&m»\%ig.{z ctn 
saB&^*i«jS si2 ifissroifflsaai a a^ anna ? -a- -s ssssa 

C<7)^#. ft2&K<7>ffl)}&#*fc;iSlcS<*£=!i 



T, ^W±T*iSfflliS^;$;i8i£ft2iIffi(D$flSaiPA^5& 

Tl*. £flA«£lf t>=ftSA<. oTI*. MlfctfX 

A^ T^(-|S] ItT fflHS#^;-g;-Slc|fi) IfTlfitt! £ -fr -S ff2!K 
£$ffl-f -Set A< -0^-5 A<. J: oTIiffli]^ b*ffl 

Ba^^^jiSicifi] it r mm £ -a- & nrnx- =t a 
[0025] • *nifnzm%>mf&M&mfM3imz 

I*. *fflfl&#*j«;"S^m2iiliS<DfflBSaiP^f.St^$-t±* 

irfc^r. «Bna*iftaii=jSttiiB«ii%L. aa**a 
ssiOT&ttSBtt £tta $ -a- & itagpA<ts it * ttr ^ a j&si 

[0 0 2 6] iSfflBS^^iS^liliS/hr-fcSfcto. tttt. ® 
|g^a)fJ§A<^:#<^y^LN 0 ccDJi^lcii, ifflflg^^ 

&m ^ m 2 iiKrosfflsatu p A^ f> sik £ -a- s o ic^ftj t u 
€>o crojS±teLfc,fe5i-SiflJi^Biia^Slffii^^B#a) 

A<^#</*y. m2jissoiWflaaiPA^stss$i±§a)ic 

*«t«4. iWfla#^iSjSro;-Stt^A<iia?n-5 
f=*i. SiflftB#|rfci+i,aj»*<^«i$*i.. Sffl8a#Wj«aS<7) 
«BflSOT ^ > - v $ ffll ?L -5 l~ T- fe -5 o 
[O O 2 7] 

[*S£0i] (mmj6C!i) jut. ^mmwiimMm^ 

sffi-rimaafiyijapi: Lr*sfig-r^*fflfla^?«ffl*ffii $a 

m. i T*S5i)**tfc ni©aiBai=>t*Lr«affl3s*ftoT 
MMn=Mr«««R«ttfiir«nnniffttftfli3&. sans 
tf«feaisP3T?fiift)^+i.fct»ffl(cs^t^Tsffflsa$ssii-r 

•SfflflSSSiJSP 5 t £ fig *T ^-5 0 

[0028] ittSMfflttsi i*. soBS^^^fflBsass 

j*7 0$at«l iiKi 1 <!:. mioiSII 1 \zz.1xtT 
?:^ttir55mLrilii-r-5m2iiKl 2,!:^^-r-5o *ffl 

ii*. ft i » i 1 &t;ft 2 ir i 2 

us. 

[0 0 2 9] «fflBSg5iJffl«ffil lcfct>r. 1 

y . ±3E«6ffl©ft 1 35EAP 1 3 ft 1 M% 1 i 

<Dft1j?5APl 3lc|*. *fflfl&SSjS;«7 0£— SSEiSV 1 
T?3K-Tft13!J«:3l2 1 A^RI+fe+iXL^So ft 1 3iEi*3B 2 

[0 0 3 0] iffflB&B5i|ffl£ffi 1 lrfcL\r. ft2iiS&1 2 
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y. ±atas5«]a)»2aAP i 4t, TXttMottiiBtbn 

I5t, mzyfiXU i 4&tf$fflfl&a3P 1 5£o&Cita 
B1 6<t£WT3o SS2ifi»1 2fl)±affl'IO)K2 3SAP 

;lEi*;7S2 2*<mt6*tri^*. m2;Ti(*;l2 2l*v-<^ 

[003 1] ^Hffi^JlCcfcttli. M2ii^1 2 0>aB*§ 

D2i4. masi i(Da»«D i *y 

:ftTl>£ (D 2 >D 1 ) □ *fflB&tiJP 1 5(7)^1*. 3£MSfl 
»1 2 x"C****lf=fclt*<D«B8a*#a*7 7<DSJ: 
y**#<»36**irt^4. *-<7)JI*<h LTfi. *ffl)J&tfi 

fc^o m2iiS&i 2CDiiaBi 6(DTaai»i 6d(D 

*«BIIS«**5(1 7 7 T9KS9K1 6dO 
rt»BBfr*tift*<&^fit?. TSIEiiaBi 6dl*. T 

[0 0 3 2] m2ilS&1 2 1 4£*ffl0&mn 

a i 7 f* % jBBSfijijfflss 1 vm&mmzmmztitz 1 

7 7<7>*fflf}&7 8lCttLT*fflJfe«tg*8&*Q 

a$ 3 iz j: o x tetomm £ ? ait & 4 o 
[0033] *sns«iz < fc*itf* aiBa«««iftisp3^m 

2ffissi 2 0>&*a<&Mi 7tt$fii::i£itb;ftTi^ 0 SfflBS 

it«tt»»3ii. 5fe«5«n 3 o a tmmmmmwi 1 <&8i 

*Dfi«1 7|Z*t®-f £ft:7 7>f A3 Oi, *^T>f/<3 
0(DteSSP3 0 cl::®iB;&£ LTtf>fS!)4Hffi(D tftf- 
A (ttS5K) *«3tr*U— 1f*^t#*««3fc»3 1 
1ft # -AI = J:yi|ffllia-cafi**LT**LfcS* 
SSftf ££#^3 2fc, S5fe$P3 2lCfclt^>g^m-^ 

f=»-^^T«iiaiziii-r«fli«t*»-r*tt»»3 3fc* 
asm jams i 1 7 omn&imm 1 7 ic* 

[0 0 3 4] »C*S6M5«T?r*. HI. H2(Z7Ffc*:5 

^sas^jfflSffii om2iassi 2 ssnttnicgiEti 

SfflBS**»«7 7£«*Dfi«l 7^3Srtr«3Bl*!ff 1 
9A<f£ii£>*LTi^ 0 Xrtffln 9 It. *fflflSS^JfflS«1 
©S2IB1 2£3fch«#KJBjfctttt7 5 (SKtt) ST 
;15(cfSj^^fzotir»4f^fflS*LTfcy. m2il£Si 
2(DT3Klcfo]^^(zotirm2iiKi 2 0>aB«A<ft< 
«C*i:3fcM»Lfc3Rrtffil 9 c (»Kffl*««l«y^ 

is) T?^***iTL^-6. ^rtffi i9ci*, m2assi 2 
(75^*>mi »bi 1 £js*HMa>Mi 2micftM^tir 
1*4. «as**«iB7 7*<3tttt*iB. m2aBi 2<oa 



B«*ifiii=j3it*IBiB«*a*7 7a>HHMfcffi£-e#* 
fc # it»«i-r*fc»-c**. 

[0035] *SUt«ircktttf. I2M1 2tf)SilB 
1 6(7)5*>s SAflSi 9j:ytp±9K«a>±ait9Bl 6 

uCDSBtlD 2l*««MlZ*#<KgS;txTl*-& 0 
LI2M 1 2CDiI&Bl 6(7)5*.. 36 ft SIM 9cfeyt 

T3S«<D-t3Ei!iiB 1 6 d CDIWID2 1 l*aB*lD 2 

«fcy*/h*<»s*ttrfcy, n«)nMit*7 7 
*<a«-e*6aB«±s*i-ci*«. 
[0036] ±ELfc<fea^«Ba»wffl»«ia>K2a 

Bi 2CD5*>J$*a<iMi 7*y tiT3R«l=ttB^-«lon 
BP1 5a>ifittl=(d\ Mina9Jtt5 (B1#R) MKit 

Y*fin=*tt-r*LB»**t«a«S5 2fc. $ffltes^i^j 

lCl|xm^4^»C07Ltt(7)l|X^gl5 5 4 S*^^i|X*^U-' 
h5 5 fc. llXm^U-h5 5SX^fS] 

£ 0 MfPXicjiymtts 6A<«IWS*t4fc«). &mzr 

b-h55 5 4^2 IB 1 2 <Z>*fflflSfciJ 

[0 0 3 7] Hi I=**\fc3f:: % R{**Ulffl5 0l*, SR 

21B1 2ta*ir«usaipi 5rciijaLfr«aa**?a 

;*S7 7fc^^SPgai-r4cfc5(-^ffl3&aiP 1 5fr^f@-r^ 

way x;u5 o a i % Easftettff-rtffiftttflftas 

Obi:. X;U5 0 a $BBBB*1±*/^U^5 o c t 

[O 0 3 8] RBay X;U5 0 a(im2aBl 2(7)^fflflSfcb 
P1 50>-t»fCiE«**iri^«o /^5 0cAWS 
^BSiliP 1 5i:illLfe«lMiKa7 7IZFS) 

a)fc«>. S2M1 2<D$ffiflgttiPi sfrsijaufcttBSS- 
^;^i®7 7mEt^2lBl 2CDSfflBStiJP 15^b 

[OO 3 9] SfflDSfiWfflSffi 1 (Zfcl>r. $2M1 2 

cD$ffl«aajn i 5ici*it*aB2 4^aa**tT^*. m 

^tLTLN^o t§MaB2 4f*. Lt«ftt4H 
ffi; , 3ESm2aBi 20>«3J!StfcP i 5 iri6)(triHite"rS c 

tfc*y. ^EflaaiPi 5©«»t***7 7©j»««» 

SliS^^. «UBd**j*7 7 0)-9-YXS**<-r4fc 

[O0 4 0] ffl8S»9JSB5(D39]«5 2(i. $2M1 
2(D$fflB&aiP1 5<DT^lc|5lt^tiTL>^ 0 fflbttfo 
» 7 7|C***i-C^««W7 8A<g^«fflft&T*fe4<i:^. 

a8U4S5 2tt. *comife7 8s^«^sa7 7$ 

JlXil^U— h5 50)^Sa>lR*»5 4l=J|R|R-r*o B9J 

zmommus 1 -eiHngB«i**t*t<D-efcy. 

fS]lClIt^tlP5 7<t, a»J«5 2<BJ:ffi|zfiM#S 
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*ifcBifcfl¥B8« 5 8 1 zmr&o sap s i &vm& 

*r®8S§5 81*. 2lCfcl^TX2l::|B«S*L-C 

[004 1] STttffltWBlCl** ^fflMft7 5jI 
2 3S»3S 2 2 IC J: y $fflBSfi?'JfflS*5 1 Of 2 1 2 (7) 

m2 ? 7f c LAP i 4A^3fffltetup i 5izrfintr— satav 2 

ICDSMiBKl 10)«13SAP 1 3^b»2i»1 2t 

<d3es«j# 1 2 x (cipjitrm ic-ssrav 1 

-c^epwi ysfoizftffo ftwmfcft'Mi 5 «t lti*. as 

TKtt^ ^"^"^ t>^t^ y ;SI?<7>;fi C <t: A<"C£ £> 0 

[0 0 4 2] ±IBLfrJ:^lcm2ilSSl 2 lC#BJrf?!;$tfc 

1^7 5 tf%ttixi^z>k£\z % fflf&m%&7 otfmi ass 
i 1 <tm2isssi 2<tco^M§p^i 2 xizzmtZo z 
ofetottuaKaj?a[7 oi*#^;«4*fe7 si^y-t^eft 
**atfc«B^<«»r**L* 0 ctLiZcky«BBa!BaB»7 

«BS$*»;1S7 7 I*. -ta>*f=«BBa*<1fllA-&aJt(Z>* 

[004 3] Sfflfl&#^;«» 7 7 f*. ttBrfflifcttlfcl 75<t 
#lc. -$ij|:»MLT*2»ttl 2<0T3SKf6]ltT\ O 
m2iig§i 2lz*>lt&8fc*o<iMi 7 &tf$ffl|}&tfin 

2lz^rtgfii 9A<ig(t^,ttTL>^fcA6. m2iiS8 
1 2*»*x6ttM**58ti(7 7(i. 3g2iIBl 2CDilSg 

«*fiicfci*TSiffl**u 7 7 i4SB 2 isa 

1 20)T^il>iBl 6 dlZfo^T-*Utt^lCg?iJ£;h, 

<DiI&S&1 6 <DTgEiIiIK 1 6di:;a^t;IMo 
[0 0 4 4] ftoT. «J»#*»*7 7lzd£*iTl** 
*fflflS7 8fi. «nfll«Rttfl«3a>«3KttSrcAff|c9ia 

3 1 tm%^T<< A3 o ^*iTe^^tifc«i*a*<t LX 

(DU-^tr-AI*. «8gf«;Ka7 7 0)fflfl&7 Sir** 

■r«- zotsm* \s— A36<Ra»**Lfc«BS7 sic 
Tfe^tt^o z*ticcfeytt»ni»i 7izHaLrt^««sa 

;g7 7<D$fflBS7 8^g«SfflfiST*fc^ii^|C(i. *j«p£tt: 

[0045] mfom&immfii 1 o^aniM 1 7 ^m^m 

ffe&m&ffi 7 7li, m 2 iiSS 1 2 OT;Ti3l®S& 16dl: 



cn^T^fcfa]itr^Enw3^(S]iz^^r;jSti. 

SfflflSttJP 1 SlzHifrri. ttttiftS.i 7^6«BttfflP 1 
5 3^<BIE>l|l*BSeJirefc4. *fc % gl9K{*S2 1 
^b3Sti*SfflSaSj»;*S7 0<7>3£i$, »2 3t(*SS2 2*>n£> 
3Sti*»Bfffl;«tt«5 7 5<D%tmit-mvfoZ>tz&>* %2 

fflssi 2^sK4x*««a**jaa7 7(7>;TLiif3:-^T'fc<& 

H&#*9;167 7A<«J)StiiP 1 5(ziiHrr<&BSIBII*. fflffl) 
[0 0 4 6] f LT, $fflBS^*a57 7*)<m2il&&1 2 

ummtmm&2 5<Dmmfczmm&&2 4iz%t? 0 z 

tl\Z&Vfflfeftm 5fCtelf*fflga#*»;U7 7fC«« 
(jfctttti) *<*Sft£*u $ffl^^^;^;lS7 7 <7>;$#Sfl# 

@it«<4y. 7 7£Sg2ilggl 2tf>*fi 

[0 0 4 7] ±ELfc*3lzit*«ft*ffofc*«=. tt 
m2ilSSl 2(D*ffltetiiPl 5lcfc(t4«l8S** 

^r. ffiftffi-c«jjs**»ai7 7 $$fBflatbP 1 5fr£& 
Ta?-frr«t)KaF-a-4jitJK*^«(T5 0 c^ks^, 

[004 8] ca)i:#img&»wffl*«i <7>aas-mp i 5 
^eiuadtife«M*x*7 7ic***nr^4«is 
7 8*<g«ater*fc^<!r#izii. afl&agijsu5og»j*5 
5 2cDSiiP5 7/)<assaiP 1 5CDSTic{i©r^cfc5 

IC f»J»»lcJ:yagiJttE5 2li*J«*tL*. ^tc*J^lS 
fZcfey. i|Xm^U-h5 5(7)RlTM<7)llXaSl55 4tJfflfiga3 

mmtha 1 5 ^ 6 JIT L t UK I felHM XI 7 7 

i*. aafia3jij«5<Dii35fl«5 2©jtiiP5 7^aoT. 

ilKm^ U- h 5 5 COR^MOJlXmai 5 4 iCSlfittt btLT 

[0049] ^fcfflflaswfflsft i o^agatiip 1 5*^6 

1 5©jiTi=tt«-r**3ic % «»%izj:yana»is 
5<7>g»ijtg5 2f3<mm^ti^o z<Dtz#>. fflflampi 5 
^6»TLr«u»LfcniB**a*7 71*. ffltessugp 

5<Z>g»Jffi5 2CDJtffiP5 7$M^t<j:<, 

[OO 5 0] ttfc. 01 Cl^Tcfc^l^ 1M52C01 
jfiP 5 7&tfft9K>e«S5 8li»5IC»lf&tLT^4 

t«>, a»«5 2i*«/jxfutisnj-j-ft/fitT?fiy. asi 

«5 2(D^ftffi«m<t*Ci:A<t^, S»J«E5 2 

[0051] itc^T*afla#*«i»7 7i*»/j*-e*-5fc 
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7 7 2 2(D*£B8SfciJP 

izfci^r, ttaa**aj»7 7i::##irefc*««j8£ti 

LTL^o C<Dfc^fflBfi$#aE3S7 7 G>-*-f X*<*SMt 
U $fflBS#*f 7 7 ^m2SSSi 2tf)Sffl§§fciJP^b8$ 

[0 0 5 2] *fc»Bl»ff»lcJ3^r^ «^«;%iS7 
7 ^m2ilS§1 2(7}*fflJjSfciiP 1 5fr^JgT£l±&i§£T' 
fcott, *fflBS#*»;TS7 7 0)«ttffl#A<i»«LTl** 
fcft. Wfl»t6:i^»» 7 7 0) 

Mga^*»a7 7(D»«tt*<«»«**i*fc*). ffB 
^MBa**aa7 7*»itih«>*4:#. ion$«r%ai7 

[0 0 5 3] Br=**IBfl||z i fctitf % jfflflSSJiJfflSffii 

jwte^^ijfflSte 1^2 ass i 2£aft*an**ftai 
7 7 tf-mizu ij % m 2 iiss 1 2 <7>&*o<ig 1 7 ican 

ttUXflSih,*. Sot, fg2ilBl 2£;7£;ft£«Bj)S^ 
*»*7 7(7)fflflS7 8 ^«BttW«ttflff 3 *> ^(DM^ 

j«7 7f=**<tTi^*wn7 8izBa-r*««*aaBSt»« 
&*aai 3 ir cfc o r aat « <r> \zm*\ x &> h . 

[0 0 5 4] *SHfi«lZcfcttlf % H»;l2l^bS 

aE*i*«8fi#*«a7 KDrsmzmmTtzzLttf-ez 

[0 0 5 5] titf. fflflS 7 8 l*«MMftl::S 

H*tirfflBa**aas7 7 s#j*LTi**fc*>, X29 

K1 2 0>T3SffliJ(Z>Tat51iitt 1 6 d<DiiB«*<»l^A:# 
TrfeoTi. *ffl8&7 8*<|fS2ft&&1 2 frIS£ y |z < l^fij 

[0056] i3 (a) - (o 1 

<t^2&Bl 2^:(Dff*ffl»1 2 xonm^yf^o S3 

(a) ics-rwu-ci*. anuM i <tm2iissi 2t 

f*T*^«lzit3ELru^-B. 113 (B) iZTjk-fMI&v 
It. i<7>5fc$Si 1 efciSj^^ir-o*ir*2a 

S&1 20T3E^rS] (^Enw2^fS]) lc|Si35N3«fe3lw«» 
Ltl^ 0 i3 (C) \zHk+»toT*ltL H miiiSSl 1 CD 

$fe«i 1 eirrsj7!)N5(c-o^rm2jig&i 2o>±ai*ipi 

[O O 5 7] #*>\ ©4 (A) (B) f*f&2ilBl 2 |Z 
f&J*Lfc3Rl*»1 90>^rt® 1 9 cOOflm^-r. 14 

(A) (Z^-T^ffi-Ctt. Sg2ii»1 2(D?*SliIttl 
1 t<Mj£$tlTl*&m<OMm 1 2 n|Z^p^®1 9 



iSJtitl^o i4 (B) irs*-*-»B-ci*. »2»g8i 
2<7>5%KiiIBl 1 4<»fiR**LTL^ftL\«a)Maii 2 

mt. miisssi i *<»fit*tirL>4fflija>affii 2nt 

[0 0 5 8] (fg2HS£fl)J) BIT. *^B^(7)m2|gffi^J 

[0059] *njfi«iiic«-5$fflfls»»ssiisai*. «ate 
£*t;«l!S«S[|» 7 oirSLrffil^ffftot i {lo*ffl 
B*IBIP»*fiirr*«*-fr-C3Sr«BIIS»M»t LTCDSffl 

JffflM Oi:, «J!Sfi*UfflS*R1 B-C»5»J*tifc1fflO)«B 

nfctt«i=»-5t^Tia«a*a»i-r*iBttii9j»5 Bts 

JUTT*. 

(oo6 0]«BSMffl*fiiB(t #&<7)$fflBS£^it; 

$ffl^S;sa 7 o sarrw i aiss i i <t . mi »b 1 1 i= 
c*x<t T*»«icx«-r**ni=iia-r«K2iitti 2 

[006 1] *BR&ft9)jS&K 1 BlzfctNT. X11B1 
y. ±8E«K«a>ffl SSAP 1 3^n o R1U1 1 

<dsi 3eap 1 3(z(4. fflBa®aaE7 o^— seatav 1 

■C3K-r»i 3K(*«2 1 A<Stlt&tLrt^4o »2iBHi 2 

y. ±a«i«a)»2aEAPi TiMonuia 

i5d:, SR29KAn 1 4^1/iHBBaajP i ssottCOlii 
B1 6<t. TXfll=»fiK$ttfrflini§|iRffl0!)«inUin 1 

■r^o m2iissi 2<Dm2;isAPi 41:1^ ftmmmvi 
1457 5 s-saisv 2 -ess-rm 2 ai»x 2 2#k«-&*i 

[0 0 6 2] «rfe**JS«ir*tLli. m2asSi2<7)5 
%3E»»»1 2 x#jSa>aHMiD2l* % $1M1 10) 
«BMD 1 cfcyi**<Sffi*ixTi*4 (D2>D 

1 ) o 2a)SMl 6(DT;lSjiaBl 6 d(D 

MiD 2 1 r* % fflf&<gm%iffi7 7 s 1 ^i'5-^;jSL^#-5> 
<*:5ic. 3SfflBa*=&jSi»7 7 0>&&ni:« 

$<I5S^tiTL>^ 0 $fflBSt±iPi 5<7)gli. ^ggp^l 

2 xx-±m2titzW.&o>mf&&m&fc7 7^n^ 

^<ift^^tLTi>^ 0 -?-coass<t LTfi. fflgaaiPi 5 

7 7 ^^T^-t±^<^^fc<ftT'fe^o 
[OO 6 3] tft«-r*t«***6«l=«fe*ltf. I2M1 
2(7>iia»1 6(D5*>. ^1^95 1 9 *y 4i±X«0)±9K 
6 uC7)aB*SD2liffi^WfC^$<ISS*tlT 
L^4. L^LI21B1 2CD®aBl 60)5^). 
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i 9 £ y £T;15ffliJ0>±;ffiiSii» 1 6 d a)iB« D 2 1 !* 

a»«D2*y*/haF<ia!«*tLTi3y. ifia>«BB&£ 

[006 4] (infi9JffiS«El BfCfc^T* Sg2ii&&1 

2iiH2;)SAP 1 4<t*ffl8§tijp i 5i:a)BBir«ttfatti 

7*<»lt&4x-Cl^&o fe^Diif 1 7f*. *fflfl&&*"Jfflg*£ 

1 B7Bnttnrcsn$nfeiflo>iBBicMLrjiDnw 
«a*o»3 B-ett»«iai*fT<c3ttil-efc*o 
[0 0 6 5] *HteffiJ-et«fflfl&tSffl«asiJ3B)b<iaitt» 

tltU^o *ffl{fetS#S*£fcJS{S3 Bl*. *fflfl&3l*iJffiS« 1 B 
^€>*L****8ft-r*a«ffll3 2 Bt, ^#$153 2 B 

i=jsit*»*fli#i=»^t^T«iiaicBi-r**«sit»-r 

&tt*Q8P3 3BtS»t4o »5fcfil3 1 Bl*. 
«LED*^35t, LEDif3 5^b^3tfM 
$«l/>X3 6i:J$tl) 0 8*503 2BI*. *#£<D 
;SfiO)^^ig8lJ-r^^^;U^ 3 7 t % fi**T3 8it 

[0 0 6 6] Wc**ft«-c?f*. m»MJ:Mtl=. 

m^m^m^A Bas2am 2£3S*L4fflHs^*r» 
i®7 7^eti 7 izmto? zmnsi i 9*<»ite>n 
r^^o 36rtfflii 9i*tt*nti:fii 7<z>±gRfflijizgait6tt 
-easy. «ffl^S5ijfflSffii b com 2 am 2«xtt«9t 

aW»<<i:**3l=«l»LfcairtBil 9 Q-CJMtStuTl* 

[0 0 6 7] BSd^-Tcfcdi::* m2iiSSi 2CDT;7Sffl'J 
ltY»*|:»*LTfey, BP*. $ffl^I°]l|Xffl(D^BaaiP 

1 5irRA<*igjR«m 2 s t. mmmomi&iho i s 

[0 0 6 8] *Hffi^JlCfcLNrtfflflaS»Jffl5 5BA<ISIt 
JS«!3^fit*tufca»Jffl««6 0. 6 1, 6 2 (fflfiS# 

h55 («ll!S43lJK^f9:) h 5 5$ X^rS] 

[0069] mwmnm e 1 r*. fflf&\BU&m<Dmi&& □ 

1 5f=Kft<«[s|iKISBi 2 s<7)JSgP(7)S®|z|git^tur 
I**. KHJHWie 2(*. IMMHIiD 1 8lcK*< 

*flsa«»i 2 t a>jt«<DMicsi*&+iTi**« a»i 

ilS6 oi*. QMBBi 2 s ^jftttfettl 2 t 

[0 0 7 0] »lS6Jfi«tH«^. SM*l«Ui»5 Of*. 
m2iii§1 2£3KtuT«B8ain 1 5lciliaLfc«l«#* 
fc;lS7 7lr£^£oiaj^6cfc5lcSfflfteaiP 1 5ir^®-T 



50b<h. 0Bffi/X;u5 o a *BBBBa?-frS/<;u^5 o c 

[ 0 0 7 1 ] mth J X)i, 5 0 a (*m 2 SB 1 2 (THfflBS* 

pi 5cz>±*iriea$*trfcy. mmthoi sizwml 
S2am 2<D^§atup 1 5irniaLfc«aa#* 

7 7 £3MUE-eK2»l»l 2 0)*ffllfc£iJP 1 5fr&SS 

[0072] *aji&fi$>jffl£ffi i Bicfci%r, $2 am 

2CD*fflffeaiP1 5(Zl*tifiilSS2 4^<ilii^^Tl>^o 

ta§iis&2 4IZI*. <f«««JK8-r«iisflS2 s^»» 

**ir^4. iiSilSS2 4(*. a«DjtLtlMgt4« 

«»£*2am 2co$fflBaaiP i siz^-t^ztiz^ 
y. ^fflssaip 1 5(D«aad#a;TS7 7 

i*. S2am 2(&fflj»fflni 5(DT*i=»it 

[0073] $r{$ffl<7)^ici*. m&mmtmmz. 

#KJB»tt*7 5£Sb2;1S#;I2 2 |z£ y *fflflSg*>lffl« 
4&1 Btf>m2aiS&1 2CDm2?^AP 1 4^t>«fflBStlSP 1 
5<cifijitT-^3Kav2-e*8iW2^fpjlc3SE-r o CCDtfc 
»-c, »ika)flMe*C;iniiM}t7 0«fltiXM2 
i ic*yMns9jffl&«n bos; i am 1 ©kiska 

P 1 3A>bK2lBl 2 £<7>£^ai#l 2 xlciSltT* 
H»11 K-SSSSv 1 ^^EPW 1 SGlirSM-. 
[0 0 7 4] ±ELfc«fcdrc|il»*5IJffl»«1 BG0|g2 

£*t;«IJS»;B»7 0A<miilBl 1 £»2a&1 2<h 

©s^sp^i 2xirgstt*o ca>fcto3BBBssB«a7 oi* 

[0 0 7 5] **S*ifc«l«l«***7 7 1*. ^KrffliS 
4#«D7 5 «ffl8SSI^JfflSffi 1 B0I2I881 2 CD 

2181 2fC^p»9ffl51 9*<»lt&ttr^*fcA. m2iS 

ssi 2 $3s*i*iB]ia**5«a7 7 1*. si 2 am 205a 
B«arisif=*>L^«#j**i4fc«). «na#wa«7 7i* 
m2&m 2cDiaa«i e^TSKaam e drc^or 

1 2*SK*i*«BIS**i**7 7lc**4iTL^*»«»*. 
fflflSif««lftIfflJ3B<D«l»fiBl 7ir?iia^^ci:A<T* 

^^> 0 fiP^. «Ba#*aa7 7ir$*4xTL^*fflaai*. 

[0 0 7 6] C<DfcAaga«*BttfiIffl3Ba)ajlfcfiP3 1 
BA^t>a3fe**lfc«»l*l*. fflflfi**aa7 7 0)«BII8 7 



(9) 



ftm 20O3-284544 



7 \zmmLxi^mf&^mm7 7<Dmn&7 s*< 
[0077] *mmmizjLti\£ > m&i&&i 2 t t\°m 

156 0(t fflJ!S^&;iij7 7£W®£-££ 0 

[0 0 7 8] f LT, m2iiS§1 2j,»|)«t^ 

157 7(7)$fflflS7 8tfBmfflteVZbZ>tfflf&im&%\&3 

e 1 izn&rfmnztiZo c<D$sm. fflBS**jft»7 7 

ft itr o£ y *epw 5 ^isjizfp] ft rfflBSEilWHofflllSUJ 

M$fl2 5l*. CtllCliX#LT^^>iSi^^tiSil^2 4 

icj3it*«B»«*5ata7 7i=ii«a (*«*) 

u «8&$*aas7 7 0>jattsiJ»£ii«a?-fr«. c<t>*s 

fflSSlHlilXfflOSfflSgiiiP 1 5(DfflllSd»«SS7 7<7>■9■ 
-fX*<:fc*<*y. IM**;**7 7£IMBHffl*tt 

[00 7 9] ±ELfccfc3lc«m*ft*fTofc»lc. « 

1 5lrfc(f^«Bte#^;*a;*S7 7 ftftWttiffis 0(7>y 
X;i/5 0a^b^$^t, 3g*BET?J»Bfi«*?aa7 7 

[0 0 8 0] **J6«l=**ttf. «Btt**a*7 7IC* 
*aF*LTL^ft««»7 836<B««llft-Cft4i:#l=tt, ttft 
^U— h 5 5tf>RjT^<7)l|XlfcS&5 4A<$fflflgaiP 1 5 (DMT 

irtttLtl^i. ZOtzdb. SffiflSfciiP 1 5^6*TLt 
•KLfclBI»**a*7 7tt. ilX^^U- h5 5 0)Bra 
0)11X^^5 4lcSlfji:^^tLri|xm^ti^o 
[008 1] ^fc±fBLfr$ffl§Stf««l^a53lC c fcor«l 

ttLfclML «Bn^*»lM7 7a>«Htt7 8 3b<g«MUa-e 

ae 2ic«ff*<9iin4*i«fc«>, *a>«iaa***a7 7 
i*ss«fflmii6 2icj:yB6?at«tti 2 t i=mitro*y 
*ffW6*iairrigi+Ttt«R5IS*i, mife&ni 5T*li 

ft < . bksisk 1 2 t ^^-c^fflB&aiP 1 8 (^ptas 

P) IZ9IXU SfflflSdJPI 8 (Jjg;«qtaJP) ^6»TL 
[0082] «oTWKLfc«SMM6 0. 6 2 I*. «B 



«a***;lS7 7a>«BBS7 8 35<B«HfflSS-eftl^#. 

7 7 $ftai«Ki=xn-r«xn¥R^ it 

[0 0 8 3] BtMH-eftL^IMt^lU** 

fc»7 7ICOIVCI** SSffl(D^flSttlP 1 8^&g«SS 
ST. Smi±r**fflBatliP 1 8(D*fflflS#*r;«;(S7 7 
[0 0 8 4] (^CDte) ±BLfc»lS««atf«2« 

isflyiwcfctitf. »ia*>2 i ai/»2 3t*as2 2i*v 
,- e-A*»*t4 u— w^ewr 3 

[0 0 8 5] ±BLfc»1»Mlf»2StMII:«):h 
If* 1«a)«B*7 8*«*-r4«BISd***7 71*. # 

Si*ijfflSffii B0m2iissi 2a>TSKfcs(trait*ift 

ii^lC^oTii. «BJ&*9f;8;S7 7(i^^(D$ffl^7 

8**sr«^!B-ctai^. 

[0086] ±KLfc36i6«ic«k;hif. raaiBi 6 

d<DiiKffli*. *jait«a)«Ba«*»a7 7o>atBi: 

sek&bi 6do>9Knii. ±«tisa(D«Ba**aa5 7 

7 CDS* y < TtftL^o 

[0087] ±ELfcKi«*ft&tfft2ftttfl|r*ft 
If. m<*iaaiSP5 Of*. fflBS^^i«;^7 7\z&$L&mih 

citttStf, d*if=IB36**t*t»a)-ci4/j:<. SfflflS 
**»;*7 7(z^m^(7)fl«:$RRa3-r^v>r^n/-K>^ 

[0 0 8 8] »2jllfi«|Ccfe*Ltf. S^l)ffim«6 1 ttffl 

«aiaiiixffl<D«ffl«aaip 1 5ir»A<^iE]iR^ssi 2 8 fc»it 
&*trfey. asijffla«6 2i±siigffl(Difffl8atf3Pi sic 

KA<^JS;«*iS&i 2 tlcHit&tiTfey, SBiJfflmffie 
01*. IslilXigSS 1 2 s £J3i?S*l&& 1 2 t £0>ttii£SW3: 

#^;«;1S7 7 2 3^/^f20i«fiKi 2 t |r 

«lf*«B«a»«a»JS6«(=»JKpT(IB-etftl^L. 
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tlXl*Xt,&.l^ 
[O 0 8 9] -ecDftij. *ft®lt±&Ltz&mm<Dfr\zm 

L THJ6T* # -5 1 <DX fc -5 = 

Co 090] ±i5Lf=ffiiE^f > ;^(D}$ffifl<)SiSties-r 
[O091] (tttEJS 1 ) 2>$u»mi&£-£t;Mf&%i®& 

izftLx&mzftu-oTMf&zmmzffixxmwzitx 

ftLx&to&mzft-ixmteizmi-zimz&sarzffl 
»mmtna»t. m&mmm&sa&x&*az*itzmm 
f=*^i*Tan$aa?«a&aBj«££jia-4-*iin 
#*ta»J&Bi::*>«.*-c, fliriB«fflBSS5ijgBi*. Mte*aflas 

mE*2aaeaft*a***&a£tte*ftittBr::* 

ti&mf&SGfcmi*, mpimzj:-3xm%iQ.m.\z$zi*i£ 
tibizV). Mfo-$mmm<Dmte\ztt-fz&%\w : m£8.& 
\zft?^ttfx-zz>o mtomt. mzm&nmmmzm 
■s m y SB t? ff^ fiE-r & c £ *< r- 1 ■& „ 
coo 9 2] (^ie«i2) *fto«iii!£*t;iiiiMiBa* 
i - u -c s £ ft & -z> x m sa £ ra m £ m x x a m z •& x 

{*E-caiBa#^jS3ssmiBm2a»rojfflBa*p^c.«»i 
* -a- -s xtjtt aft £ « => sn*a an en *<ts it e> *i r c t 
$tta&-*-«ani*Mta»iaB. zcom-is. &%.E.ma> 

■eztztb. SISfta)|gizfcLNTilflaiz4-x.-S)^^-v$}qi 
»1T*#-5o 

CO 0 9 3] (ttfg]S3) ^»ro*fflfla^#tsiBBSl!jSj« 
LTfflSSftfc: o Ti!ffll}&£ HH^BST T g?"J £ t*-r 

5iE-r*fflflas5ijgi5 1 . m&mfe&&mxmw 3 ti^aac: 



l x m a 5a s £ o r si us i r n -r $ ts $a £ 8 *o r -s $g 
BStgffiM^aai.!:. mtmmnm&saflix&toztitzffim 
i=*^Taa£aa?6attaa*&£AB-4-*4flM! 

»l»a»J3£ai=fc^T. SfflflS^jSigi*fl8Bm2iiK05 

ansm p fr£ aa * -a- 4 aaait <t>hh» uiMKH^oit 

Hl^a^U a&**ftaaattA#£aB£tt*aB 

sb a<is it e. t > -s :i £ t#» t -r ^8s»sia»i^ 
a„ z<om-g. w&^temw-ixzxztxz&tz 
Mf&tt&mzmf&ihafrz&mzt/itttz-ttzzk 

CO 0 9 4] 
CEItiro®*^|ftBJ] 
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